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AS,' 

-& -fr3l7l« -}M TFT# nil, TFT tJJM| , TFT^l =8 3 3*|SHr 5# 4 

£ TFT* ^SRr f^alS *|«<1 TFT-] H3l°J <3^# fc^fe £§t sfi^# ^7}*} JL , ^1 £ 

^ sflet A <M ±± ^ H«J|<a <3*o_£S] tiflAjB] ^H, £^ U flA}0| ^Ajg ^Lofl ^7^4. 



5. 2£r ^S^ 3 **^ M-eJ-vfl t >^ £ 

S. 4^ £ 35] TFT 7]#olH3 ^sj]5] tfl^(fflf^) « 0 Vxl ^.g. £1 g 

S. 5^1 a~c^r S. 35) TFT 7)*«M3 4^ cfl^ #*] 4.4^ £1 g 

£ 6^1 a 5 br ^ ^^5] '4 1 ^*HH 41- TFT 5] 4^ M-^VS . 

H 75] a ^ b^r £ ^5] 2 *M*H uf^- TFT -CMOS t^S* M-H^ . 

H 851 a-g^r 5E. 75] TFT -CMOS 33.5] *fl2: 23* 4^ ^ 1 . 

£ 95] h~k^r £ 75] TFT-CMOS ^S.5] ^13: ^-§- i+E]-^ afl 2 51^ , 

£ 10* £ £^5] a)| 3 ^^S^^15] TFT 5] ^£ u^vfl ^ . 

£ 115) a ~d^ 5. 105] 3^ TFTl- «q $ 3*1 ^J*] 51 -^-g; v|u}^ ^1 1 £^ . 

£ 1251 e~g^f £ 105] 5}ri: TFTt S^Hr ^ #*1 5] a))2: tjl^ifl 4| 2 £3 . 

51 135] a-c^ £ t^5] *j] 4 TFTl- 5.#*V^ °^^^l^)5] ^15: i+E*\H £^ . 

£ 14^ & ^^5] afi 5 tJ A l*H 14s ^ TFT o] ^>g_g. 4.^ eig 

S. 15^ £ ^5] 4 6 ^HH ^3*l#*)5l ^5)3.0] 44^ 

3c 16* £ 155] ^5] <U^# ^l^Ml 4^\fl 3E^. 

2. 17* S. 1651 ^5] <a^-l- ^oHl^Hl H^Vfi J£^. 

£ 18* £ 1651 n^5] oj-ff- ^Ml3>7]l 

£ 19^ £ 165] ^5] A oMlo}7fl 4^ 

£ 20* £ 155] aJj^&Al^lo] oj^tf- aj-aJ^-tJ 4^ 

J£ 21* £ 155] °Jj^£Al#*l5] <a^l- ^]^7ll i4E]-vfl J£^. 

S. 22^ £ ^5] all 7 ^Hll ^3**1 #*1 3 -la^ 44^ ^ 

£. 23* £ 225] aJaI^oj AjTg^ H ^ 

H 24^ £ 225] ^5] g^g 

£ 25^r £ ^^5] afl 7 1M^N 

H 26* & ^5] *H 8 "tJ^Ht M-B]-\a 

275] a & t<§5) aj 9 A ^Ht M-EM 5E«. 

£ 285] a 5 bu ^ ^5] ^l 9 ti^^* . 



S. 29*1 a 31 b^r £ t33 *fl 10 M-^\8 £3. 

5L 30£ & *i33 SE 4* ^Hf- M-Hl-^fl £3. 

I : 1A : TFT 
(1A),~(1A) 10 : 33 1AI : 

1AL : IB : tfl^M^ 

1BI : ^^Sl-H)- IBM : 

1C : <S*8 1CF : 1*11*1 

lc : <?!#^tM- irro : sj-±3^- 

1M0 : 10 : -R-e]7l# 

II : t}± TFT 11C : -IhJUh^ *|£ 33 
UD : 1^3^ E*HI 33 US : ISlUe)* ±^ 33 

11R,. UR, : *3l<B3lS *D€ 

12 : <4£#^ 12 t : A lZLM efl*l±El 5)5. 

12, : *IS 12, : Sl**^ 4H*|S. 

12, : TFT-CMOS flS. 12A, 12A.-12A,, 13A : 
12B : ^51^ ^^5)5. 12D : Hefl°J 3^ 

12d : H?fl<a^ * 12G : *1°U= 

12g : * 12S : ±± ^ 

12s : ±±^t * 13 : 

13, : ^3*1 AS. 13, : 31*1^*1 5)5. 
13, : il£ 13, : #3 ^ *|3. 

13B : ^Ht 13R : £#33 

13S : ^ n# 14 : $±*d'^ 

15S : W % 16 : *1« sflE 

20 : -fH^lfl; 21, 41, 61 : sfl^] 
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21NC : TFT *m 21ND : n*§ £efl°J 

21NS : ±± ^ 21PC : TFT 

21PD : p*§ H*fl<y 21PS : ±± 

21S : fHl^el^ <L>^ ^HS 

21S,, 21S 2 : 31)^ oj^Jf. 

22 : Al 

22G, 22NG, 22PG , 43G , 63G : ?flo]]=L 3^ 
23G : »|olE £ 

23ND : n% Hfl]o} * 23NS : ±± ^ 

23PD : §^JE -t 23PS : p^ ±± * 

23S : 24, 45 : £3^ 

24D : ^ 24G, 45G, 65G : 7flo]E sfl<a 

24NS : 3^ 24PS : p^ ±± *R 

31 : ^$13- TFT 40 : TFT 

41D, 61D : <S<* 41S, 61S : Se)>a^^ ^ 

41SC : S^-gH^ ^ sfl^ 43G, 63G : ^o]e xj.fl.Hj. 

44D, 44G, 44S, 64D, 64G, 64S : S^S £ 

45D, 65D : Hefl°J 45S. 65S : £± 

44A, 46A : 47 : ^ Q±*d^ 

48 : 210 : Hl^SS SiB|- 

210p : 212, 212G : *HH 
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#*1 *A as] *I£ijmh 3°14. 

cfl^ ?i *13 ^e] 4-8-sU 514. 

^£a)#*14 :fct||^ ^ji ^e] #*joj fcSSIfe. So] o>q^ ) JL^ofl^ ol««> tfl^a ^(desk 

-top) 3 4 ^ ^S] #*H*1H f^4 CRT SAl^if. 5)0] ofl^^ A |^-A)^ o]^u> sfo]n]^ 

(HDTV) 4 J£Al^alS.^S. -fr^H. HDTV lHtf*j3.4 ^--g-o] ^^-^^ oj^ 

aL A 6^ ^3 ^£ A 1#*14 % + 1 ^efl4 uflB^^ ^*J-±]-& A}-§-^- 5<H]a^ A£ se^a 

2= «l-fr, ^4 ^Hflfiffi) f"4 $<HM ^JELtt tf^MS t S 71 ^^i, 2^4 ^SUr 3*1^*1 

aFT)ofl 44 T^AUlfc ^4* *||ES}£ ^W 0 >A]ol A^£]JI oj^ ofl E , y 4 0j ! 3 & A 1 =M °l A 1 1 . 

^iflS-Jp-El TFT4 £-S<89H wl^^l -aelS-g- A}-g-« ti)^ Aj^S 9fl^^Al^l7> A>-§-£]jL o}Ou} ( 

o]^SL7\ ^SL, $7) JL^±- 4WB.*W*l<M il^4r ^tf* <HM« T 1 S4. 44 A i, °1S* JI A 6^ 4^2. 

A l#*HHfe TFTi£. A i #4^4^ TFTf- S°l 4^*1^4. 

£ It ft^*}^, '-U^l^lb t}^4 TFT g tf* 4-§-^^ M 5*±3^# **l*Hf TFT -ft-Bl^dA)*, 

tf7l TFT 7l*(lA) A cM ^ A 6^ 31 * -fr47l#(lB).9_5L ol^x)^ 7l#(lA)4 7l#(lB) ^Hlu ^^^(1)°! 

(1C)°H 4-311 *fl(«A)5l<H S14. ^&>M#*HHfe-. A J-7l ^ tfl-§-*Kr TFTf- f-^H A d^3^ 

A d"7l #e)7l*(iA, IB) 4 4^i^ «^*(£Al 4^)0] i|2 M#(Nicol) VfllS A d^l^^ °J4. 

(1A. IB) 4 ^1^^!^ A o v 7l fl^H^ A i^)°l ^ A 64<>1. «H #^>S] afl^ » 0 v^ 

£ 2^ £ 14 ^^SAl^i4 c_v^^ 44\a4. 

£ 21- A o v 7l TFT *el7lfl-(iA) 4^r4 ^ TFT(ll) ^ °)2-§: ^-^ A )^l^ ^^^1^(1„)7} ^ A 64<H Si 

vfl^j sflE ^d^(lc)ol ^(10)4 4^i ^ A j4^ S14. A o v 7l ^«a)£(i,,)£ TFT5. ^ A d 4^ . A o v 
71 TFT -fcel7)#(iA) A o v Hl^ A o>7l Ai(lC)H| 4^11 t^4 0 J Ml<HlAi av ? 1 ^«^5.(lr.) ^iTFT(ll)l- SS.^ %■ 
LVl^^(l*,)ol % A d4^H S14. A d-7] *^1^4(h.) A oHfe ^71 ^ TFT (ll) 4 ^m^H^ 4^4 

(14) <>1 ^ A d4^ Sl^, A J-7] S]-4i^^# A d-7l *?}««5|-(1m) A o v< Hlb ^^MfHKyo] av 7 ] ^.o]^ 6fl^^ (1) 

i A d-o}^ ^ A 6 ^4. 

^71 tfl^ *52l7l*(iB) A oHl^ ^7} ^^^(14)^ 4^4 flelfltl 4«(l ff )°l ^7} 

^Md(lrp) A M4 ^«-<Hl^ 4«(1b)<>1 ^ A d4°1 214. 2Et>, A o v 7l -fi-e]7l«(lB) A oHl^ A o>7l 
t)(W « *Hf <«(U)* *!<a4-(i..) 0 l ^ a J4jl, A d-7l ^^s> 1^4-(i..) A oHl^r ttfl*?! HI* ^^^i 

^(U)°l ^ A *£H 214. ^71 cj)§ -f-<g3^(im>)£ 41- *^«(*BKuH 4*11 a°U, ^-71 41- s-^n^ 

(U)°l A J7l <*i^(iH ^th4. A J-7l tft 7i«(iA) A o v 4 fi-^H^(i.)4 A o v 7l tfl*7i*(iB) ^-4 **W$*Ki«)£ 
*7l «|=8*(i) ^4 «H ^44 4^ Tf^i^uj.. 

A J-7l TFT ^471aL>(1A)4 ^>^°fl^ ^ i ^El4-(i n .)ol , a> 7 ] «-e] 7l # (1B)4 Mir ^ 2 fl^Bf 

(1 A ,)°1 ^^4 ajHb-l-fe- ^2). ^.o. ^Aj5]o1 oj^ 

S. 3^: A o v 7l TFT ^47l^(lA)4 44\S4. 

£ 3-S- ^-o>^, ^71 -frBj7l*(lA) A o v i^- ^} ^5.7} 4^4 3^(13A) ll ^o^ z] r+ 

-o, ^A>^^( 13 )^ t «}uii aij:7} ?^si^ 4^4 ^llH ^^(12A) ^ oi^^^-Ei <£#4^ 4^4 ^5:^^(i2)oi 
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^434(13)3 4£4^(12)3 «=8-**°l ^4 *}Jlis}^ *J33<H SlJl, #7] ^44^(13)4 aj-71 a}^ 

4^(12)43 2«o)|fc. a o > 7 ] TFT (11)7> ^344 214. £4, 44 7l«(lA) A <Ml^r 443 TFT(11)«H| cfl*44 4#* 
^ #£3^(14)4 *J334 JU, 443 TFT(ll)^ t||**fc ^444(13) avo} '^a\ ^ 4^134 , 4*4 

fc 43:44(12) 43 Ml 4 A 43l°11 3*1) IM 4*4fe ^ 4^4^(14)* ^*444. £ 3»fl4£r 44 44 
(12A, 13A)4 J£ 23 4H #4(lc)4 4**4. 

a44. 4*H* 1433 *44*«1fc- TFT3 ^li S3 A H1 4*** 3^ 34^ *M*fc ^+7} 514. ofl* 

*<h. 44 7i** 44* 4^444 **44. ^i^(j ig) , 4* *ci ^<hi owd 4*<hi 

3447} «<g*>fe ^a-f7> ojcf. si t>, a o v 71 A^oflAi mi- 4^4 «m 4*4^- 4°o v tb"s^4 S3, 1-4 

, *4^4 cvd S3, ±44% *3, RiE S34 4444, ^i* m^MM 3344 ^*j3^r 3*4 514. o]3* § 
4^4 *3°1W£-. 71* 3-3 £^1 sfl^ 44 <334 444^4 4*44. a nil si 4443 4:M4 433 44 

°fl 3*11 71* Aj-cJ 3447} 4444. 71* 4^1^ 14344 nfl£-<H|, o| $]. £o) §><^ o> 7 l * *)44tt *fl±3*l #31 

, TFT*fl 34«-4¥* <g^*j 4^1 ,' ^-Z'^^SL 5]4 7>-^^v *<g^-3 *3. 34 443 «*°fl 3* ^4 4-^3 
4*H 34 43 4*fl*l 1*<HI 7Hl*H? 4714333 ^ ^o] o>7l*4. a 14, °-33£4443 4 

£^*4 ^447fl *4. 

44th £43* ^14471 3*11, *2flS.-¥-4 4^3 4^ <33* 3L*4£- Sf- -8-34* tfoj zj-44 4^ <34* f-4 
4^4 44 3* *J34il, 44 sflg <S3 #3 TFT1- 44 44 E <H ^4*^4, 4* 3-°fl43 4 

s>3 ^3* sfl^sRr 54 4H*U 514. 

5L 4£- 443 ^ <8*H -r4-¥- 44 %* *J34 S* *34*(ioo)3 44vB4. 44, 5E 4 #<HI4 3-^4 
^^l^r ^°J4 4i^5it ?J^44. H^-i: A i4t>4. 

£. 41- 42:44 , A o v 4 S* *44*(ioo) A oH]^r $#2.5. 44v3 ^a44J^(scribe) 4°J(SL)ir s^4tt ^a44« 
cg^ofl o,^ (Hdt) « 4^3 «S4(100A)4 ^ A ^34 51aL, -34 sfl^ ^^(lOOA) ^^1^ £ 2<H) 44k« 
tft (n) 5. 4^-44 tft 4*J°14 ^344 514. A o v 4 n^i ^^(iooa) ^<H1^ ^4 tft 4*144 4-8-44 ^4 
3^(13)3 441- 4^4^ ^4^ ^«fls.(i3B)5K A o v 4 tft ^^144 ?J-4 4-8-4^ 4^4^(12)3 44# ^^4^ 
ai^^ ^«fl£(i2B)7} *I334 514. 3-4 ^^5)^(13B) U J 4Jl% ^^5]^(i2B)^ £ 2<H14 ^4 

^4, 3-71 <S^(100A) ^^1^ 3-71 tft 4^4 ^ 454 4*4^- 44 ^4JL(12B, 13B)# #^14^4 4 
7i ±h4°1« ^^^1 44 ^4^- 44 %415S)4 «J33il. 3-71 TFT 4*114 ^3 443 4^44(12) % ^444 
(13)* 44 44 ^ (15S)4) 3^44 514. Si*, 44 ^^3 3^^4 44 *J344. 44 sflH ^^-(i3A, 
12A)(£.a] c>4 4(l3S)t f-44 3-71 ^4^- 44 4(15S)«H1 444^-S. ^-^44 514. 

44* ^34 3*11, 44 ji*!^ § A i4fe- 344^ 47l 4Jl34(12) 4 ^444(13)* *44 , £*, 3"7l 
AM 4(i3S)t *44 44 44 ^(15S)^^-^ ^^4jl, 44 a4*S4 ^4 *I A J3^ ±4^1 34 4-44 

A i4^ S4 44^4. 4^4 44 %(15S)* 44 Sf- 434** 443 &4 ^^Hl 44 ^H44« 

* ***i£^ f-% v ^ H, ^14*4. 



44, s. 4411 44^ *2D3 ^^l^r, 43 €* ^44^ 4^44(14) 454 4°J3^ ^^*^(C) 

* 471 44 e <3 (15S)41 tfl44 Tn(ll)-f f-44 ^^34 n»|*<H|, 43 ^1^3 42: S344 44 4±44 

(14) SEfe ^^*^(C)«H) cfl^o] « s va^v ^*ofl^ ( a o v 71 *^ ^(15S)* 4443. 5H£ TFT(ii)3 34 441- 

Jl44^.S. ej*A* ^ ^4. °154 ^444, tft m^-<Hl 3447} *aj* 3-f4s, 3-71 *4 3(15S)44^ ^14* 
*^1> ^ S4. 
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zmiq}, ©jam $qsn 4W3.JW*\SH *2 *=8<HHfc. £ 5a°fl 44\S 4# 4^2) it|H(12A. 13A)S+ 4 

-5-SRr ^^3}S.(12B, 13B) 4°H a]^ ^>(16)1- 1g*14jl, *il2: f^2) H sfl^ofl cflsM 34 
n -a*S€4. a^S, $7} £SjE a))H(12A, 13A)fe A o v #ti: 44 2°1 W 44 %(15SH 34*H Sl7| n)|€4| , aj. 71 
^7l2j 3a}7V 7}*4 743} goj, av 7 ) s s.e S8H(12A. 13A)4 Aj.7) 44 e 0 i(i5S) a}o]^ *)#(r,,)oj #<Q$6\ 5J4. 

f^H. A o v 7l ^HMro)^: SS-Afliofl 7lo]s}t. uj^-g. ^J<qs>^ ^^<sjo.S. 2^4 *1 4& , °*lf- . 100k2-fr #:£4 
^£)°j ojo^ s.^ £ 5bo1) H}2 ^ 7 j. o1 av 7 ] a^E 3fiH(13A)°l)^ #4 T, , +^1^^^ T,, -S^^ T 3 

-§-°l ^sli, °)5J1- -US. J££ S^^g- 47] ^^S)S.(13B)1- T^Kr CMOS s]s.ofl uH £^-£4. 

S 3flH(12A) ^ ^r^S-C^BH cflsflAic ^oj^ ^o] 4^4. 

£ 5c-b °]e1t> ? nS 3l]H(i2A) ?J ^£):£.(12B) , ^4 44 %(15S)# £44*7 442] 4433.£-t 44>dI4. 

£ 5c# 4?1 CMOS °JiHe1 & °J^iail- 4>1 nl-g-ofl, aj. 7 ] #4 t,°1 a<SjE a)| H 

(13A) 21 WdiCrJb 47] m(.n)^S. ^^{r, >r„) 51 44°1 , A o v 7) sflH 

(13A)4 47] -^^^-a-o] 2#5|& ^nJjE JflH(l3A) 4°l2l °Jsl , ai(R)fe 4?l CMOS 2)5.21 r„ll 
4<4 A o v 7) Wr.)^ (r„ +r J 21 ^^=S^ofl 4**H 

R = r„ x( r „+r,J / [r 0 + (r n +r,„)] 

o. s 40^4. o]&14 3-f , aj-7] 44*)4(r,.)Sl 44 r 0 SL4£ a)- o.^ , Fb 21 &4 ««|S sfl£(i 3 A)44 40]$ 7 y- 
A ^°l SI i}. °)24, 47l s^e SBH(13A)^ 4^4 #4 «8(15S) a}o]21 4]42) X\q&o] a<s)E sflH(i3A)n>u)- £4 
t 7V^ajo1 oj^-^- °H44. 4£, °121- ^-o] aj. 71 7^V(R)2l sJol sfl£(i3A)°l-4 ^-f . t^°l 

^#5)^- sfi£(13A), ^71 +Ai«o) ^^s]^ s^e 3fl£(i3A), a 0 > 7 ] .^oj s?«e 3fl£(l 3 A) Aj-C.]^ 

e ^#l*>7} 7>^Ajol ojji, o]Eit> a ^^xloil £|4 a 0 > 7 | CMOS <W1 ^s}^ MOS S^)^El7> 2f 

ae))Ai, a. fg^- ^712] ^lfl-21 «9=SS*1**1 53 a2) ^a^* ^}**>^ 5# 7flt^ ^ls. 

t^2l £4 ^sd^oj ^^]^_ cm bja a>^§}^ ^5}fe «|Ela »1ie|A^ ^^S*1^*1S1 *\)2l f^ofl 

>H, -B-2l7Har ^£1 TFT tfl^ofl ojjsfl a> 7] tfio1) /j 7]fe g.^s - oj^ 

*1S1 ^li^ 5J ole1«- ^^a^l^lt ^*1M SJ4. 

£ 1^21 4& 4^1^, ^ A >-§-5H <S*>fe- «^e1« "flsaji^ ^^aAi^isi #<H)Ai, SBi*! 

^ ^ A o v . ttB^i 33. ^-y f-21 Aj-Eflou 7lsl*H -fra|7l« a 0 > £) tft 40)0!) Aj7l^ ^^xH- ifl^t SiJi. 

*]SlA^o) ^^5tAl^lS1 « ol^tV «S=aSAl^ll. ^I^f-efl SJ4. 

€■ H ^21 a 4€- ^fe. ^^7lofl £R> TFT21 4±tb CMOS S15.-& ^«lt> ^^a^l^lt Si4. 

£t>, & u a Vl g2l TFT ^ %H *H^§- 7fl<y ^^sH oflE|a pflEsJ^ ^^£a]^ 

*12) -?aj ^efl*), TFT S)S"flA^s] ^S>S) ^^]*v - oj^ ^^^^1^131 ^^^^ 53 0 le1^ ^^S^l^ 



4 V 7121 4^11-, 
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#7] *<?t^ 71* XI 1 &te ^ 1 ^S}^, #7) ^ ! 2 <3*2f, AV 7 ] ^ ! cgo^ A o v 7 j 

XI 2 <^-§- <ai^ »| 1 7}5L^^4, ^7} xi i <3<*4 av ? i 4] 2 cg<*£ <SS*Rr XI 2 7U^^t #te ^^>s] #e) 

A oV] 71* aj-oj a o v 71 ^Bi-geis ifl^^.^^ ^cg^ 

A o v 7l *fl*l 4€* ^^Hr £3 A o v 7l XI 2 7}jL<8ej* ***Hr «3* Stf«R? sfte "4^9^ 

SEte, JMURUflSi 2<H1 7]X|« «^ 2°). 

^71 SelHelS 3fl€-§: 3^S}te >S-7l XI 2 7}^^^^) }£^a^ o. u-1 St^ 7j-§- jt^l 0.3. sl- 

fe 3^ HI 7ixi* ^m^H^si xis^ofl 3*1), 

*<a^ 71*2}, 

A o V 7l ^<S^ 71* XI 1 X] 1 <8^*h A o V 7l XI 1 XI 2 A o V 7) XI 1 a o V 7 ] ^ 

^71 *})4 <gej* Ste 4°lE 

A o V 7l 44 ^ A <H ^* TflOlE #=L 0]*0]X\ eVuVE^xl^EH OjojA^ 

A o v 7l #e|^Jel^ 4«£, a o > 7] xi i <8^o.3.JjMH <g#sU, X) l 4i*^-°il sl*fl *?^* XI 1 <S#4*h A * v 7l XI 2 
°.3.+El «^V£lJl, XI 2 -3*^011 ^1-511 fl^* XI 2 S*** 5* ^iL5L *}te t^S«*l£EH 34, 

Ste. ^^H^flSI 44 7l4tt 4^ 7 ^1, 

XI 1 -frel7l*4. 

A o V 7l XI 1 *5l7l*ofl tfl^}^ ^* A>o]oJ ^jt a^ ]€ ^ 2 ^7l*2f, 
A o>7l *R- f 1 ^ -S-°J^ 

A o^l XI 1 *el7l*sl A J-7l XI 2 -R-e]7l*ojl cfl^^te ^5] x^ofl ^ A ^€ ^f-<X^! ^^^l^l^l, 

^71 ^Hj-E^xl^te, ^71 Aj-ofl ^^*, XI 1 H^^B] XI 1 <^4. A o V 7l XI 1 H^l^Bl XI 2 ^^4. A o V 7l X] 

l A o>7l XI 2 <g<3* ^^>te 44 ol^<H^! fel^^ 

A ^7l 44 ?ite XMH l^Hj-jq-, 

A o v 7l A oHl ^ A j* Xl^m *fi€i>^ oi^xiji ( 

A o V 7l Sel^til^ Sfl^^, A^ 7 j 4| ! <^^^S.^E1 «^jl f XI 1 A d*^*ll SI 4 XI 1 <S^^, A o^7l XI 2 



A cM Aj-o, Aj-7] ^ <g<* -OH] ^ <go4o] ^^|t> O)-^- 0j^3jO.S *gAj£ £^6) -^*L ^ ^ 

A cM -frel^l* tfSl a o V 7 ] eg* ^oj ^^SlaL, AV 7 ] -frH]7l^ tfofl fl^^I ^M^*]^ # 4- 

^71 tfS] *7l « S^aL, 44 A c V 7l *Hr3 * ^Mt -»7l ^ ^7]^ 

A cM 44£, ^cM fl*ftf*M- *7] ^*J^f ^ % 4°H A 1 g. *^tfoj S ^ $4t«*MH ^*J*j 

4i± <S3 Si Heflo] <g« f 7}H^fe *ftg ^*Hr tel^e]^ tf7l ±.>: ^ D ^ £ 

A J7] «>P^E^xl^El vJ^MH a| 7 )^ jg.^ ^ o] ^3 ^0} ^ojofl 7lOlS>^ f^Ji*] £ 

*w- -aii^fe a°i 7^«4. a*ii, A j-7i «ia*>fe ^ ^h^i^s.^ ^ ^ 

& tt^si 4^ ^^>^, sfl^ ^ A j« *el7l*4. A o v 7l *al7l* W n^i ^) A o^l 3fl^ <g 

^ ^ A J^ S^! A ^ ^ A o V 7l ^-^71^ AVo, a o V 7] ^ fo| ^Aj^ a- 

^ ^HVE^Jxl^E^l- 3E**l-aI 4^r^ ^Hl* Ml^S]^^ ^>]^^xi ^H^flx]^E) 7]^ <&o]*\ t $7] ^ 

3.^)±^ 7l*£] ^«H1 A 1^ ^71 Al^j^ ^)«)| | Aj- 7l -o^/l^h aj-oj a> 7 ] sq)^ -cHl *m A o V 

71 oj-M-t" A o^l -^r^-¥- ^ s oH] ^7l^o.S. ^^H^- f A JS ^^>iL±5] ^n v ^* A o v 7] ^ 

A o V 7l « ^1«H1 A 1 & *|*tf<>l ^^^^H1 A 1 ^^^^5. °J^^xl^ 54 7^ ^o_^ A^xj*V 

^S.^, Aj- 7 j ifl^S. ^ofl AJ. 7 | ^^^x}^ a o V 7 ] ufOJ- ej a}o]o, x}o)cHl 7]61«M ^Slfe «tf^7> 

Sfl^oL, A ch7l ^ A d^ ^h^xI^e^ ^ *l)^Hr 5°1 7>^-5fl^l4. 

[-4 1 ^ A H] 

^7>5]S.£1-, s, 6d^ £ 6c^ ^Ajo] - 7 ^^ H1 . M-E}-v£4. 

H 6a# % v 3:-5>^, ^-sl 71^(10) A oHl^ ^ ^^(11S) "A Heflo] ^^(hd) , o|th^^ ^ <g 

^(11C)* SelHel* ^IH(ll)ol *tW\ Siui, ^7] fel^el^ sfl^(ii) a 0 v^^ ^o}ib A>s)-nv (£Al ^ 

■k ^>°1 AINd olf-o^x] t]|o1e xj-^ sfl^(i2G)ol ^-71 Afl>i ^«(HC)* 95.^ ^^o\ 514. A o v 

7] di^ (IIS) ^ H?fl<y <3^(11D)£ A J-7l TilolH ^-^ 3flHl(i2G)i: *}7l^ 4^H^1 p^J^l i-£-i<H| 2] 

4 £^^}ol S. A lt> A o V ^^l A 1^ ( A cJ"7l t^AJe]^ 3fl^(H) ^ ^]0]E AJ^ ^^(120^7 ^^^(^Al A^) 

AS. A o v 7l ^Hl^ *7l ^ <a^(nS) A cHl tH**H ^ ^^(12S)^1. A J-7l Hejo] <8^(11D) A oHl cfl 

-§-§H HBfly ^^(12D)ol ^ A d5l^, A o v 7l ^^(12S) 5 ^^-(12D)^ ^4 #7l 

*(lls, lid)* A o v 7l ^ (US) 5 Heflol ^^(HD)^1 ^^_^t>4. 2Et>, A o v 7l ^9J^(- A 1 A S^) ^^1^ 
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A cM 4€(12G)-fr Jc&^lfe £(12)*1 f^o] Si4. 

a*. £ 6a3 TMj«Mfe. ^1 A o v ^l 4:^ ^(11S)*1- E*fl<y 3*1(110)* sfl^(HR) 

# £tf*Ka. A o v 7l *D«(11R)£ £^a^o1 J^sH, £ 6b 3 ^7>Sl5.£oi) 4^ a>5l- go| a o v 7) ± ± <8ssj (ns)2f 

°J °<I^(11D)# -fceWfc- ^^"(R)* ^^4. A o^l sfl^(llR)^ ^} ±± ^(llS) 5£^r H2fl<y ^^(HD)2f ^.oj^ 

£ 6b5l ^7>S]^£^) ufufug §o] t c 6a o] Aj-EfloflA^ a> 7 ] TFT o, ±± <g«(ns)3f sefl°J <g^(HD)ol A o V 7] 5fl 
€(11RH Bl^fl 3^S)<H SI 71 nUg-oj), ^>7l Hefl<y #^(12D) £~ 3^(12SH 3^r€ ufl*! sfl^oj ^B] 
*f| 4^ tfl^, SEfe 0 Jtfl4 14 f-«H| 7lo]-o>fe- «fl7l- t A S§H£. ^71 TFT7f S^f- ^MH^fe oj^-cf. 

at!", ol^ S°l ^7] ^ *I1€(11R)* A o v 7l H£fl°J 3^(1 2D) ±^ ^(12S)JS.3. J fBl ^7) 

e}S ^€(11)^1 *j*}7} ^33*1 Sl 71 ndSrHI, A <M E*fl9j <g*(llD) Sfc ^ <g*(ns)4 TflolM 33. ^ 

(12G) A>0]0]1A-1 TflolH XV^oJ 3 XJ 7 ]^ A Ii; |A 7 } Ol 7 }£)xl <&7fl S]-^ , ^ ^ ^ i=- D=j *) ^ ^d}^ 

SE«, A J71 £^ *«(UR)* ^ A j^^5.^, A o v 7l TFT5] ^115: £3 Ajofl sj^s^ *}7l &£I7f «7>*|°l£. TFT7f 
3 Sl£- ^^aj-S-S. 3fl-3|S|xi g>B €4. £th o]e^ ^71 7lol«H ^i^l^l 4=1* #*fl*l l#sl ^ A ^ 

a|. ^^^lb TFHr 44v84. A o v 7) ^ ^(llR)* A cM£ *M ^ 4ti ^3 TFT 

7> A o>7l 1^71^(10) A 0 M1 4^7fl 7j2). ^-f , o)8]tt Aj-O^oj ^>o| ofl ^oj^H ^7^ #^°Jti 4 ^ 5 

ol^ofl ^ ^^c, o.^) t S J^^i:fl ufl-f jrilf^olt:}. 

£ 6a « £ 6b3 * , JE 6c^l ^^^1^1 ^-71 ^oje} a o v 7 ) fe]^^^ ^€(llR)-§: ^a]^^ 7l)^(l3R) 

7} S^^lal. A o v 7l 7fl^(i3R)^Ai A o v 7l fe)A]e]5 s8H(HR)# ^ , j£ 6d^ ^7}5]^£o]l i4u}vH 45f SH 
-S-71 ^^(11S)4 Huflo] <g^(nD)£] tir^-o] §1)^^14. ol5f £oj f £ 6c ^ TFT^lAi^, ^7l ^^(11S)^ 
^E] <a^£]H <J^7> Aj-71 7fl^(13R)^l 51*11 ^Ajig ^ t f^Aj^^ sfl ^ (HR,) 2f , a o > 7 | Hell o] <g^(HD)iS.^El 
<9^£)<H -a«47> A J-7l 7fl^(13R)o|| 51-511 ^ 2 -g-^Al^s 31)^(1^)01 3Efl-5f|fe S°l ^^^°14. 

N 2 

£ 7a^ l^^l ^ 2 -aAloflofl 3£ TFT# A>^-t!: CMOS ^£ }£^o1j 1> S 7b ^ a o) f. 7 >S]^S.olu} 

. ^t^fe 45]- &o], ^aHJo] CM q S s]^^ ^^aAl^S] 4o o t^ ^fls., £ 451 A]jr^ ^^3]^ 

(12B) SUr -r A f^r ^«flS.(13B)<H| ^j g- 7^-dfu)-. 

£ 7a# A o>7l CMOS H H x ] 3«Hl^i -8"#«- TFT -frel7l«(lA)^ tfl-§-^ ^^71^(20) A oH) ^ A jsl 

^71 l«7l«(20) A oHl^r p^ll^ TFT (p-chTFT) S n^^ TFT(n-chTFT)# ^ A ^fe S^^^l^ "fl«(2l)ol ^^Sl^ 
514. -*7l te|^e]€ ^1€(21)* #7] p^^ TFT 5] ±± '^^^ +#(21PS) 5 ^71 p^fl^ TFT 51 H5fl9j 
±S. £1^ ^»(21PD) f ^71 pxflg TFT 5) *fl« <^^^S. £l^ J^#(21PC)* *7l xfl^ <=§^(21PC)^r »7l ±^ 

^^(21PS)4 A o v 7l Hefl9j ^^(21PD)-a: «^*H ^ A ^<H 514. 

Aj-71 #5lAj2l^ sB^(21)^ A^7l n *l£ TFT 5) ^ ^^.9_5l H]^ -?-^-(21NS) ^ ^7) TFT 5] 5= 

efl°J ^^^l^ £1^ ¥^(21ND)5K A o^l n^^ TFT 5] xfl^ <g^o^ 5)^ ^( 2 iNC)-i: i^JL, A o v 7l xfl^ <g^(21NC) 

* A J"7l ^^(21NS)4 A o > 7 j He |oi ^^ (21ND) ^ oj^^oj ^AjsjcH 0J4 

A o V 7l t^Aj^S 51)^(21)^- TflolH Aj^nV^Aj ^)0_3_ ^O^, ^ ^ o) E Aj-^nV Aj-^]^ Aj. 7 ] p *])^ ^ ^ 

(21PC)-ir 9b TflolH ^^(22PG) ^ A J-7l n ^l)^ TFT^ ^1)^ ^^(21NC)# 3^ ^oje ^^-( 2 2NG)i: AINd ^o] 
S ^l^(22G)ol ^Aj^4 J£fti aj-7] -t^Aj^^ s])^(21) S a ^5) ^)olH ^-^ sfl^( 2 2G)* £ 7a°l]£r ^^5] 
<H 5J^1 *«^(23)*H| m A o v 7l l<a^(23) A oH^ A c v 7l 4:^ ^^(21PS)<H1 cfl^M ±± ^ ^ 

(24PS)^1 A o v 7l ^<dHl-(23) f^ofl ^a^ a^E ^(23PS)gr *«H A o v 7l < S^(21PS) t H] ^^1^ ^ A ^4. °15 
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4 f-*B«>>ll. A <M ^<34(23) A <Hl^r $7] ±± <S3(21NSH ifl^H ±± 3^ 5fl€(24NS)4 aJ-7] *<34(23) 

s^e ^(23NS)* f-44 A o v 4 ±± ^tflNSH S^S^JE^ *J A ^4. A o v 4 IS 4 (23) A <M]£r A cM 

H«fl«y <3<3(21PS) S <3^(21NSH tJ*«W H3l<y 3^ *H€(24D)<>1 A J"7l ^£4(23) ^<H1 S«|h £ 

(23PS)# #«H A o v 4 H*fl°J <83(21PD)4| §4^4^r. SEtt, A o v 4 ^4(23) *J A ^ *(23NS)t f-44 

tf7l H*j|*l <3<*(21NDH ^^5}^ 3^S4. A o v 7l ^<34(23) A oH)^ ff^S *(23G)# f-44 A cM TflolM 

3^ *»«(22GH ^^Hr wfl^i *fl€(24G)°l ^€4. 

A o v 4 H31°J 3^ 3fl€(24D)^ 4^% v -°^*) A cM p*])^ TFT 5)- n *ll^ TFTir i£ 7b4 ^-7}£)£*ll 44^ 44 £4 41$ 
^42. CMOS 43-4 *J A j€4. 4*v>, A o v 4 p^^ TFT4 <84(21PS) li Heflol (21PD)^ ^7l Tflojn 

(21PC)* 44 3* 4^H£ $ 4£t°J ?$<1 4*1) p*J J2.S. £^84^ ^7] n *Rg TFT4 ±^ <34(21NS) 3 E 

ifl°J <3^(21ND)£ -8-71 >MM ^ ^-(21NC)* 44 3 ^ *}±3-3. *i o^^oj ^ofl n t§o_£. S^£4. 3Etf. *|) 

2: ?34 h>4 24 , A o v 7l TFT pj n ^ TFT ^ s - LDD »JL 514. 

£ 7a4 tf*M4fc. a J*4 -14*14^ 2fl€(21)^ A oM ±± <3^(21PS), Heflo] $*(21PD), Heflo] <g*(2lND) « £± 
^^(21NS)-§- £^4^ #4 sfl€(2lS)# 3£#ShE, A o>4 #4 S«€(21S) A o v 4 i.^ <3<*(21PS)4 

(21PD)£ <S3*fe ¥£(Si)£ A cM <3<3(21PS) 5&~ Hefl°J (21PD)4 f-^Ml p*J°-5L £^44 $}4. 42 

cD*H, -»7l £4 5flia(21S) A 1 A o^l Jh^ ^(21NS)*f Hefl°J (21ND)* ^(Sz)^r ^ rh^i ^ 

^ (21NS) £^ Hefloj <^^(2lND)^ -^^^Hl H^s)^ ojc}. 

E 7a2] CMOS 2)5.^1^^, A o v 7l CMOS ^ A o v ^l ^ ^«(21)<>1 A o^l S«^(23) *7l ^ 5})Ta(21)* 

iit A l?l^ 7fl^^(23S)<H)^i Hl^JH) ^l^B ^SU, A o v 7l ^^(21PS), ^efl°J <3*(21PD), £e1°J 

(21ND) 5 ±± ^^(21NS)2] ^Sj-ol bW^c}. 

S. 8a~£ 9k^r £ 7a 5 S. 7b^ TFT -CMOS ^5: M-Hj-^' H^ojtf. uf ^> , £ 8 a-£ 9k^r £ 7a #5] 

£ 8af- -S-71 -3-^7)^(20)^:, *ilf: *^ , #1737 f-^ -fr^^iiL oI^xIjl, -5J.7I 7]©(20) 5£ 

SiOz^(E A l A 3^)ol 150-300nm, 4^^^^]^ ^ 200nm^ f.9(s f^u} CVD^^l 5J*J 5)^^ 
4. 5£tb t *7l Si0 2 H]- A oHl SiN^* ^°J^7fl #^p> CVD^<HI ^ 50nm^l ^-^5. ^1^^ Si^(210a) 

■fr PCVD^ofl S1«D ^d^^^^^ 20~100nm, 4^^M^ 40~50nm3 ^5. °i^o}?]) flaj^t*. 

£ 8b3 Sl^^. A o v 7l 7l#(20)# N 2 *fl7l ^, ^ 450t3 1 A 1^> ^^^I^jI, ^^-4 Si^ v 

(210a) ^^1 H(^4i)l- ^l^tV ^, 308nm o J ^l°l^f- A 0 ^l «]^^ SiH|(210a)ofl 300-400 nU/cnf, 4^^} 

=H1^ 320-350 raj/cnf SI ^a}^ , av 7 ] Si^(210)* 1=8^4. ^^2}-^ 14. A o^l Si 

HV(210a)^r l^-a^*HK2l0p)5.S. «^^4. £«, A 0 >7l ul^« SiH}-(210a) §2] H^l V-ff«o] 1% o)^ aj-g. ^-fofl 
^, -»7l N 2 §^7l f^H*] «i^4^ ^rJ£ 514. 

4-8*.°^. £ 8c^l y<H A 1, A oM lel^el^HV(2iO)-i: RIE^^) S^sfl 3<||e^*M . H 7a<Hl^1 sfl 

€(2i)-i- S A ^>4. A o V ^lL> 4^ ?h>l, A cM tel^^^ 5fl€(21)^ ^ 5fl^(2lS)* i»*aL 5a4. 

Stb, £ 8d^ ^^ofl^l £ 8cS] ^5: A 0 H] Si0z^(212)* #4^4 CVD^^) ^^H, A o v ^l 14^4^ 3fl€(21)* 
100~150nm, 4#44^1^ 4 120nm^ ^t)]^ Tfloie a>^hv.o^a^ £|2jsH, a AINd tfi^^ ^l^^ X) 0 ]* # 
^(22)* ^44%^ %n 300~400nm, 4*^*Mfe 4 350nmSl £l^t>4. 

4#^5., £ 8e5] ^7} n<>]* ^^(22)# iH14^m 4^H-& a>*^ #4 ^4^4^ A o v 4 p^fl 

^ TFT4 ^^(22PG)#, A o v 4 n^fl^ TFT 5] <g«ofl ^©Ih sfl i£ (22NG) # ^^^4. Stb, A o v 7l 

«H4^S 4±a* a J-eH^ a J-4 ^14^ ^44(212)^ CHF 3 t ^4 4*11 ^4^44, A o v 4 ^14^ 

31€(22PG, 22NG)<H1 iJ**H ^44 *fl€(212G)£ A o v 7l p^B^ TFT « n^B^ TFT ^^<H] ^^^4. £ 

8e4 *^<H1a^, Aj-71 TllolH Aj.j|.B|. sfl^(2i2G)4 s fl4^ A o v 4 $*\±m. ^ ^°J4 A o v 4 >H4s ^i^ 



11 



*1)€(22PG, 22NG)i§: &q *HH 2l*fl ^fl <1$*}jL ( 7flo}E ^ *fl^(22PG, 22NG)2l 3.7}% $7} 7)}°]* 

*HiS(212G)2j 371^4^ t}± ^±a]C4. a A cM ti-fl-^ ^^(212G)€- A o v ^l 3^ *M(22PG, 

22NG)*1 0.5-1.5/m $5E, w^^fe- *t 0.8//m ^ 

S. 8f2] ?$HH A cM ^iHl- *M*|-jL, £ 8e2} ^2: Aj-ofl RF #3 21^ DC ^-fr °1£«J&3. 

tV =S-^1* *HMM. 1~5%2] PH 3 A 44 7}± ^HH P + 2] A o V 7l ^el^S 3fl€(21)Sl ^(^fflH 

cfl'o-H «S^4. ^"fl, *fl l 3*l]2i £.*g# 7>^^oj. 10keV 5 x10h ! X10is cnu xjco] £ ^^o.^ fl^ji, 

°]*H 2 7}^^<y- 70keV, 5 x 10, 2 *M 5 x 10„ cm. 2 ^£21 , $7} f-B^ 

^ sfl€(21) A oH LDD ^^1- n*ll>3 TFT?} A cM t^H^S *fl€(21)2l p*D^ TFT U A n*V£ TFT ^ 
HI ^€4. *l3H afe*. Aj-7] -f^^i^s d|^(2i) ^of|A] av 7 ] tHoJe xj^ 3fl^(22NG)^ °<f3H n.^2] £^ 
(21NS) °J Heflo] <£<*(21ND)°1 SE«, JE BfSJM ^ 5a*°l . ^1 £± <33 (21NS) ££r Heflo] 

(21ND)4 -8-71 4|g <3<*(21NC) a}oH^ LDD %*j«cj-. 5E*>, ^1 0 1*^ 0 J 51*11, £ 8e3 A J-3H1 

A 1^r *>1 £2)43? ^ <«<21)£ °J3sHl n^*5L JEfl|«tK 

£ 8g^ *3<H1 5U<>H, A o v 7l n^H^ TFT 5] <3<3 5 A <M *fl€(21S) <3^-§: 

eflxl^H sflid(RG)-g: S^Ka, #7] f-el^e]^ 5fl^(21) f^HH ^1 alW^M 2fl€(RG).°£. JiisM 21*1 # 
4- ¥*H| B.3 °l*^a£ A o v 7l^ 3^<?> ^-*J$ 2*LM1£ >a^*H, A o^l Xl^lS 3fl^(22PG)5l °o^ofl p.93 LDD 

<g«H A}ol7> ^cH^, a o > 7 ] p ^o] ^ <§^(21PS) Hefl<y <3<3 (21PD)*1 % A ^€^-. A c^| o| 

^^ogHi A o^l tsl-a^^ 5Tfl€(21S) *<H|^ A oM sfl^l^H *fl£(RG)-°3. Si^l : ¥-§(21S 1 )°) p. 

t°1 . 1~5%2) B 2 H 6 5)^ 7V± 1S ]^2] 7>^^^-i; lOkeV, 51 1 x 10„ vfl^l 5 x 10, 5 cm. z Z ^^jL, 2^1^ 

21 60keV, S^^* 1 xio„ tflx] 1 xiO„ cm. 2 ^£^ A i^^M ^^^4. ^^1^ ^3: £ 8 g3 

°1^-^°J ?^2] ^ , £ 8g3 ^5iHlfe- t]]o]x] 5c- a}^.^ ^^^1 ^*^5]31, a 12>, av 

71 £ 8f SEfe- £ 8g3 ^^Hl^l £<y^l p ££if B7> ^71 -Ssl^e)^- afl^(21) ^<HH °l^t.> ^1^°J ¥ 

^ ^ •a^^ 14. A o v 7l ±^ ^^(21NS, 21PS), A J-7l ^^(21ND, 21PD) , A o v 7l p ,tg ^ n .%5| 

€ ^(21S,, 21S 2 )^ Sfcfl/D ©I*, lhfl/D «fl€4. «*. A o v ^l n .<8 p.^Sj 

LDD ^^2] a]h x xio^ tfl^l 5 xio« G/D 5 xio^ ^><1 1 x 10 6 C/D ^£4. 

£ 9h2l ^^^1 £ 8g^l n L 5: ^} SiN^ ol^o^^ #^<aq-(23)^l S^^^} CVD^HI ^ 

300-600nm, w^^^Tfl^ °-} 400nm3 t-^S. ^^£|JL, c>15* 5L£S] ^ZLefl^l ^^sf CF 4 ^ SF 6 f- A >-§-^: RIE 

^^Hl 51*8 3flE^%v^5.M| t a o v 7 | SiNH}-(23) i£ 7a*lH *(23PS, 23PD , 23ND, 23NS)-§: ^^tt^. 

S. 9h3 HA|£]xl S^m. A o V7 l *(23PG. 23NG)S ^ A j^4. 

£ 9h3 ^^Hl^lb, A o^l ^(23PS, 23PD) ^\ , ^7} SiN^(23) ^7} 7fl^^-(23S)7f ^ A ^JL, A <M 

7fl^^-(23S)HlAi a o v 71 ^ 5fl^(2is)ol ii#«tf. 

^ 9i2] ^^H|Ai 5. 9h2l -S-oJl, ^'^^ 200nm2l Al^# lOOnm^ ^^^ Ti^Hl 2l*fl ^1* 

3c^hJ-(24)<>1 A o v 7] ^ (23PS ( 23PD , 23ND , 23NS)-§: H|+£^-, A <M 7fl^(23S)t HI-fH^- 

HI ^*fl q^SH, £ 9j2l ?^H|Ai a o v 7 i £^hv (24)^ efl^l^H a>£$ ^^^1 Hl^j 7>.^H1 2]«: RIE ^^Hl 2] 

«l Jfl^^sM. £ 7aHl M-H}-^ 4i± ^^(24PS, 24NS) 3 3* Heflo] ^}^(24D), ^o]^ tiflA} 3fl^(24G)ol ^ A ^4. 

S. 9J21 i£2lia2fl3il $7] 7l)^^(23S)ollAiS ^7] H«q-(24)<>1 ^1 ^1 ^ <=H , A o^l t^^jBl^ ^ 

(21S)^1 5E«, ^71 uflxl^H y-^j AVBflHl^ a o v 7] -f^^ul^ cj-^ 3fl%!(21S)# RIE^ofl 21*]) ^a] ^ 

**±£^ f A o v 7l 7fl^^(23S)HlAi a o v 7 ] felAj^^ 5fl^(21S)o] . 

4*^, £ 9k2l ai^ A i, £ 9j2] ^2: A oHl 300~500nm, ^ 350nm2l ^^2] SiN^S. o]Jfo1^| ^ 

< S^(25)# % A ^H , «^ TFT -CMOS flS.7> ^€4. 

^71 TFT-CMOS ^5.7} ofl^^Al^o] ^Sl^qj ^o.o 1 ]^ > ol^oj ^^oj^ ( a o v 7] ^<gnj.(25) ^ofl *1 aH ^ 4d 
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in 3 -a*Hi 

^-g-^, £ ^3 3 *M«M 2]& ^^S^I^xlS] ^l^^^-lr £ 10 S Si 11a vflx] £ i 2g f- #2lS}3^ g'Stt 
4. 4 D J:, £ 10£ Ef>2] TFT 7]«*| ig^c - i^vAc). , 

£ 10* J£ 151 TFT *Bl7l«(lA)*H| A o>^}^ A cM TFT ^71^(40) tfofli=. av 7 ] ^ TFT (11)^ ^*Hf S 

*H€(41)2h -r^^l^L TFT(31)1- ^*Hr #3^^ 3(«(61)ol y^, -*7l ■ sfl€(41)£ 

JE*g€ £± <3^(41S)4, A o v 7l# SliaMI n^°.3. H*g£ H'eflo] (41D)3|-. A o v 7l <g<*(41S)4 
^(41D)-§ *U S^Hr *fl\3 °j^(41C)-i: £#*KH fl**. ^. A oM #4: TFT(ll)*f n*H^ TFT°l^f . 

f- < a*}7fl, *7l #el-S^ *A3(61)£ n+ *g.*£ ±± W61S)*K n,*8££ £*S£ JE 

eflR] <^(61D)*h -8-71 <3*(61S)3|- Eeflo] <§<*(61D)i; 31*Hr *|« ^^(610)* £fi-*KSL , tf7| 
, i» *<H . £ 42] a]£^ t££|£.(12B)» n*Bg TFT3 °J^# ^t>4. 

^71 fel-aelS *8«(41, 61)£ -*7l -ft ^ 71 « (40) A oHl tIMS 42(H 102} sg^Sife &-g-) 

S S°U, A J"7l 7flo]E aj-^hv Aj-ofl^- a o v 7 , ^ cg^(4ic)i: T^lolE ^^(43G)ol ( ^y) ^ (61C)-§: 9H 

^ 3^(63G)*1 ^€4. £th. A o v 7l >0°]M 3^(43G, 63G) « Sel-S^S *H€(41. 61)£ *S««^(44)(J£ 

1021 fl^^lfe- 2**1 «M #£)ofl o]«n golj7 ( a o v 7 i ^?J^oj^(44) A J-7l £± S«|(41S)*I H**W ±± 3^ 

(45S)ol, A o v 7l Heflo] ^«(4iD)^ ifl-g-*H Hefl^ *I^(45D)ol , ^7} &± <S«(61SH tfl-g-*W ^- 33-(65SH . A ch 
71 Heflti <3<*(61D)°ll t8-§-^H H2fl<y 3^(65D)<>1 4^ A J"7l *^««^(44) g^S *(44S. 44D . 64S , 

64D)-!: f-SH tfl^sfe ±± ^ ^ (41S . 61S) ^^(41D, 61D)i ^^«cf. ^7l 

^^(44) ^oj^ TflclH uflAi 2flt!(45G)ol A o v 7) ?flc>lH xi^(43G)ofl tfl^H , Tfl^l^ *}]^(65G)*1 A j7l TflojE ^ 

^•(65G)ofl cfl-g-3H ^ A o v 7l ^^<aH|(44) ^oj ^(44G, 64G)* **H ^^S^ ^ A ^4. 

H A lt> A o v ^lHl A i^, A <M Hefl<y ^^(41D), ±± ^^(41S), ^^(61D), ±± ^^(61S)°1 A o v 7l -fre]?)** 

(40) A cHl S'S* -t^^el^ ^ 5fl€(41SC)oll 21^1) t>^sl«H SloL. a 14, <#7l #^^^^(44)^1 £3. £tt 
A c v 7l f^^SSl €^ *(44S, 64S, 44D, 64D, 44G , 64G)^ sflE^ , a o v 7 ] ^ 3fl^(45S, 65D , 45D , 65D , 

45G, 65G)2l 3flE^ ?=8<H|>H 1^^} T^-i ^o]£ ( av 7 | Tn(ll)5l- TTT(31) a>o] ^ TFT(ll) £^ TFT (31)3 ^ 
i ^^^>7> ^71^1^ ^^4. 

€■ ^ A l^i^fe-. *>1 ^Hl^, ^r, A J"7l SHl^el^ 2fl€(41SC)* ^11 ^BfloJ^, ^71 ^ <a^(45S, 65S). HJfl 
^^(45D, 65D), TIMS "flAj S«ia(45G, 65G)# 3^ 4# *L>l < a^(46) (J£ 102] 3g^£<Hl^- S^l*}*] ^ -§-)-§• ^ 
A ^}^, a o v 7 ] 4-g- ^L>^^^(46) ^oHl A o>7l TFT (11) 3 Hufloj «g«(4lD)ofl f-^g S)-4i^^* f^W, ZL 

«fl°H A o V 7l tBl^el^ T^BJ- sfl€(41SC)c»l J£ lOofl M-^\S A o v 7l ^^1^91^(46) % A ^ 7j^(46A)i^ *M5U, 

0 15J^1 21*1) a o >71 §i2l^2l^ #3" 2fl^(41SC)ofl 2ltt ^>^1 «11^€4. 

£ 11a S. 12g^ ^7] ^ ^1 3 Sltb ^^a^l^ol £ i0 ^ ^o] k _ k ^ 

£ Hal- A o v 7] fel^H]^ sfl^(41)€: TFT (11. 31)2] ^ CVD^i 2lsfl ^-y^ 300-600nm 

, «HM*}7fle- ^ 400nm2] ^7))2l SiN ^?>« «^(44)°1I 5l*B S^lJL, £ lib*] ^^^1 Stl°1^ . A o v 7l ^^91^(44) ^ 
^ A J"7l <a^(41S. 61S) li Hel)<y ^^(41D, 61D)# *W }^^} *(44S. 64S , 44D , 64D)ol ^^€4. 

A o v 7l *2] ^^oflAi^, ^a]o| a o v 71 fe^Ajeie W 5fl^(4iSC)^ M#a1?1^ 7B^(44A)7} ^^€4. 2E 
A o v 7l TFT (11, 31)^, ^Tg^. A 3 ^x]n> i ojcq AjAHoflAi Ajig^j. TFT5!) . ^-oj-g^, ldd 7>j7 ojcf, 

S. Ilc2] *^^| yc^A^ a 6 v 7] ^>1^H>(44) a 0 ><H|^ a o v 7] ^b«h ^ (44S> 64S( 44D> 64D) % a o > 7 , 7)W 
(44A)» ^l-fJ£^ Ti/Al/Ti 5^ £^1^(45)^1 ^E^oil 2]sl) £l^£]JL, 5. Ild5] ^^ofl^l a o v 7 i j£xflH| 
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(45)*, ^3-*3.tt CF 4 4 SF.4 0*4 ^ <W y}±3-*\ rie»H] 21*1) sflE^lteS.MI. aj- 71 f^oj 

4(44) A cH A o^l ±± 3^(45S, 65S) E?fl°J *i3-(45D, 65D)<>) ^€4. £ 11c S £ lld4 fcflH^Hfe. 
*}>Hfc #4 X|o|e ^f«H ^(44G, 64G)£- ^4 A-A' ^ A cMl^ £*>44 •g-xltf, £4 A o v 44MU 
^4 £34(45)4 14, A o v 4 S«U ^( 44Gi 64G) A <W*r Tflols tiflAj rf(|^(45G. 65G)°1 *g A <^4. 

£ lld4 ^"Hfr. A o>4 £34(45)4 sflt^ . ^4 7 )]^(44A)i^J£ $7} £34(45)4 aflTjSU, ZL 14. 

A o v 4 'fl^(44AH A 1^ 141)14^ #4" <«(41SC)°1 **«4.. 4 D Jr. £ -JM«M*lfc £4 §4, 5L lld4 

A o v 4 *4li4€ *H€(41SC)£ «-#44 »fc4. 

4*°£, j£ 12e ^ ^ n d4 ^ Aj-ofl SiN ^'<}^<a^(46) 0 l *424 CVD1H 4*11 300~500nm, 4$ 

44X1t: 350nm4 444^, 0)5]. 7*0] bH 333 #l>^4(46) ^7} 711^4 (44A)t M# a 14£t 7 fl^ 

(46A) « ^71 Heflo] ^^-(45D)-§ }n* A 14^ ^b«h *( 4 6B)°1 *§ A j£4. § ^1^a^ i aj. 7 | 7 |^^ M | ^Aj 
SS^IM, -8-71 -14^4^ £4 2fl^(41SC)^>l A o V 7l 7fl^(44A) c >fl^ £<L>4jI, ZL 14, A o v 4 *4*J4€ £4" 5)1 
€(41SC)£ #4 ^8fl£ TFT(31)^?-4 Stf^ -£4 7fl^(44A)i 4*8 ^tfo] fe)^^^. ^ ( 41S c,)4 . 

A o>4 «±TFT(U)S^ «*3<H A o v 4 7H L ^(44A)<>11 4*1] <d«ol #4*]4€ (41SCJ£3. £% v 34. 

£ £ 12e4 ^4 #?Hi£4(46)* #424 CVD^*il ^1 ^fl 44t "844*r, #4 TTT(31)4 

TFT (1 1)7} A 0 >4 #4*i4S #4 =ll€(41SC)°fl 4*11 344-*^ :S<34<H 5i4 nfl^ofl t 40^ f-4^4 ^ejofl 44, ifl 

*S44 o)7]SM£. a> 7 | XFT(3l ( 11)7)- aJ*J 4-3]^ 0.3- £4 

a*. £ 12f4 -¥^H, A o v 4 ^^^Hj-(46) A cMl^r ^71 *(46B)^l A i A J-7l Hefl°J 3^-(45DH ^^t}^ 

IT0(In 2 0 3 -Sn0 2 )^- f-^ 3-£#^(47)°l £ 12g2] ^^oflAi, a> 7 | ^>^ojq-(46) ^ ^7} ^ fl- 

A o^t_> 44 -2- A ^W^r A o v 7l 3fl^(41SC)4 ^^°) A o v 7l ^^^^(46)4 ¥^4 JjLofl 

A i -8^8471 aflS-<H) , A o^7l ^7>^<gH|( 46 )^- t^p> CVD^^I 4*11 ^ A d*H£, ^4 TFT(n, 3l)7> 

[*H 4 ^ A H] 

£ 134 a-c^ ^4 XI 4 U^HH) 4tb ^^S A U^14 XI 2 44V84. £ I3a^- ^4 ^ A H4 £ 

lld4 oHx]^ ^ajoIjt t E 12e 4 ¥^^1 tn*tfr4. A>^ t > ^<Hlb * 0 J1> 

£ 13a* #2i§>^, ^ ^IaHHtt a o v 4 #'<> x d < a4(46)^ ^^^f(46A)l- ^ ofl^ a}^^- RIE ^<h1 o,^ nfl t 

A o v 4 -14^4^ ^ *l)€(41SC)ol Xl7l£]xl 03-^ ^4 ^ 3.3 ^ H]Ai fl x| ofl^l^ aj^ & 4 -2 aj. 71 7l ]^« 

(46A) ^ofl i^(44A)i A 1^ 14^4^ ^ Jfl«(41SC)ol hit^4. 

3£ 12H tfl-§-'4^ £ 13b4 ^^i^ A J-4 #L>!£4(46) A oHl ^ 4-4:^1^(47)* H0#4 #4^4 CVD^ 

oj S]^ gja) p] RIE^ofl o]tb SflE-l^cH] o]^|) %Aj^j7 t 0}6\*\ £ 12 gofl Cfl-g-b^ 5. 13c4 A o V 4 7fl^( 44 A) 

°fl A 1 A o v 4 §4^4^ sS^(4lSC)* £#*>4. S-^4 Jf-, A o v 4 ^^1^^4(46) A o v< H) A o v 4 44i?i^ 

(47)* *^>«H t 4(48)°l «U«t|.. 

€■ A ^HS1 ^^ofl^b. H I3c4 *^^1 A 1 A o v 4 14 A J4€- ^ ^S(41SC)* *«*7l 3*8, &3 ^^^ofl cfl^H 
^7>^ -^30) £|4, a o v 7] s ^ 0 ] jpg 4-^^^(47)4 4^)^ ^^44 ^^^1 , ^33*1 3*1 3 ^ ^ 

«b A o v 4 TFT(ll, 31)4 «S 44€ 4^* ^^4^ Xl4t ^ 514. 

[XI 5 H*H] 
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oj-cg A^WH^r, ^7] ^12: a| o]] > $ ± TFT(ll)^ TFT(31)f- -£^2}^ ^ sfl^ ( 4 1SC)<H] 

S)*)) ^?vo.£*l, TFT 5] ^lSU^, £ 14*fl 44v3 -^o] £a1<£<* f^oj ^ TFT(11)3 zJ-zH fejAj^ 

H 141- ^S^*^ f^ofl til)<a^ TFT (11) 3] *\;z\£ n ^ Stt p,^3 ±^ <§*](41S)4, 

£*d^# SHf Hefl°] <^(41D)-f t^}^ f^^s]^ ^ 3fl€ (41SC)-|: 3Hr4. A o V7 l ^ ^ 

(41SC)£ 7fl^^(44A) D J ZL%£ ^*}?]^ 7fl^(46A)^l 3*1) Mt^JL, £ 12e*il tfl-g-SHf f-^ SM^(47)^§: fltt 
^#£^(46) '^^-o-}^- -^oj -f , ^£#^(47)3 Jfc^ -£#£4, ^-<s| , 

#7] -tii]*JuJ^ ^ *fi€(41SC)3 tfl^^# z>£r ^ £B:3^(47)3 sflE^J ^^-.o^m) t RiE»j-§- a}-§- 

«T AV71 *fl^ A]cH] Oj-tfl^ S^o]) <>)*}] 3. *}o}x}7} A o V 7 ] ^^(41S)^ HeflO] <£*(41D) Afolofl o):7l 3 <H £ . °1 *H 

t> £$l*Kr -f^el^ ^ 5M(41SC)ofl ^l^fl ^Al sfl4iS}7l A o v 7 l TFT(ll)*fl ^*d 4^71- *$7]*}£ 

4. 

Ml 6 

£ ^ 3*1**13 TFT ^^.ofl ^A^ l}^ off. Ajig^T} 

£ 15^ £3 H 4°1) cfl-§-t_V £ £^3 ^ 6 4HdN 3tt ^^SAl^Ml^ TFT 7l#3 ^e^i}. £ l 5 f^A) 

£ 151: A o v 7l TFT 7l#(U) ajo] i£ A ] 0 J^£ 4^3 (1A)» Ml*l (lA), 0 -°3. ^^5)o) 54tt t># . #7] ^ 

^ ^«5)^(12B)^ *7l TFT #ej7l*(lA)H tflSH fij^p. #3L, ^7) (1A), ^^1 (1A) 10 

°J 1*11 e^r(ai!S)B) a]sh ^^1^(12,)^, A o v 7) aI^h $x]±m\2 t )Si\ 4 Al^ 7 > ^^-5]^ t^5] 5)^ 

(12z)^, A oV] (1A), vflxl (1A) 10 51 q*MH <OX<d(12)B] aj^^. ^^j i|S(i2,)l- ^fht>4. -»7l 

AlHS ^^1^(1205] 4 cJ-S] a o V7] TFT 7l#(lA) Aj-oJ -g^s)^ Aj. 7 ) zj.zj.6j AjjrAj^ofl TFT -CMOS 51 

^ oliHo]*} o>^ a ^cqx] S)^(12 4 )^l §^5]iL, -5M 31^(120^ A o V 7) *i^Sl^(12 5 )^^^ Aj 

^ Aj^ofl 4ej- t Aj-7] A l^^ 2^1^(12,)^ Al^f- ZJ. (U)i vflx] (1A) 10 ^4 A J^« ^^(12)011 

^tb, £ 153 ^*IH^, ^71 ^a>^ ^^^liL(13B)^ Aj-7] TFr 7l*(lA) A oH] f 51 
J£ 16€r ^ 152] ^a}^ ^^^]5.(13B)5J x+E)-\fl4. 

£ 16£ A J-7l ^Af^ ^^5j^(13B)^ TFT^ n^H^ TFTf- ^AJ^(13,)^. 

^ NAND ^ojHol) oiwlE-Jf. aJ^h ^^±£^(13,)^, NAND ^)o]h^ o)^o^^ ^Ej f (13 3 )5J- , Sl^S. o] 

5)5.(1305. Mim, aj-7] ^3*1^ (13.) t =f-^}^- pAfl^ TFT ^ TFT^l^, ±± 

4 Hefl<y W*JEJ| ftsj SsjAje]^ ^ 4«(21S. 41SC)<H1 M)^- ^ ^^^1 ^^SIH 

H 17£ S. 16 #3 ^-a^ i^Ej-vjcf. 

H 17# A o V 7l §^##^r 91:3 AjAjajJoflAl -gtg^ aj.^ ^ TFT-CMOS i£^>al , oj^f- CMOS flS. 

§ ^-5}^ TFT°H-c- A J"7l #ejAj2j^ cv^- sfl^i(2lS t 4 ISC) 4 ^°Jt> ±± £^°J A>o]f. ^^-^ ^ sfl^oj ^a^ 
514. 

£ 18£ £ 16 #^ HWdysi °J^-# 

£ 18t A o v 7l ^51^(130^ ^3 ^aH^H 4^ TFT-CMOS ^Sj<H 5i^4. A o v 7l 

CMOS £l5.f- TFT 3 Heflo] A}o]ofl^ aj- 7 ] f-^Ajii]^ ^ sfl^( 2 lS, 41SC)4 ^^^1 S^S) 

<H 514. 
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£4, £ 19fe E 16 42] NAND SlS.21 ^ft 44>d!4. 

£ 19* ^3:*>^, 4?1 NAND S)3.-t 4 A J44 p *J\3 TFT £4 n*l|\2 TFT 2] ii E?1]o] Aj-ojofl^. oj°] fe^els £4 

3M(21S, 41SC)4 4°J4 44 Bfl^Ol q^SH Ojuj. 

£ 20£ £ 152] 443.a ±3*1 i|S(12,)2l 4-Sft 44\A4. 

£ 20ft 42:44, 4?1 443.:! ^^^1 SIS. (12,) ft 4344 pXflti TFT £4 n*H£ TFT 2] ±± Eafl°] ^Hfe 43 
$3434 44 3»iel(2is, 4isc)2f 4°J4 44 sfl>a o l 33sH 5U4. 

£4, £ 2l4 £ 421 ^ofl tfl44-ir °fl£2l €21 ^3 ft 44\S4. 

£ 21ft 42.43, 4± TFT 21 ±± EZfl°] a>oH£. £oj fe)^e]§ 33} tfH^(21S. 41SC)4 ^4 #4 sfl^o] <|Aj 
*M Si4. 

£ 16 M)*l £ 212] n^HMfe, aj. 71 ^ sfl^^ oj.o] ^AlojioflAi M^ifr go] , TFT3.2] afl-a Jfl^o] ^^£]^ ^ 
N 7 «*H] 

n^t-fl, £ 5a ifl*l £ 5HHE 445!!i , -4, «i 3 a>l 4*1 2} *)l£ ?=S°9^fe-, *Hfl *fl£ f^2] TFT 7142] a)^o] 
7>v4E4, 4421 =34 Bfl£(12A. 13A)4 =g (15S) 4°H *14.9.±(r„)4 4°J44 2°1 43SU S14. 

3^4, °]?\® 43°fl44, 444 42} 4°1, 4?1 34 »HE(12A, 13A)°D =g^Sl«H Si^r ^W^UHl *>7> °}-§- 3-f , 

=34 31E44 3344 ^7U, a £4, 471 34 3l)£-Hl 34*H Si4 Ml-fsis.* 4344 TFT7)- 33 434 43 
4 514. 

aelH, 4 ^H^*]^ £ 22°1) 44<di 44 £<>] , av 7 ] $4* 3||E(12A, 13A)4 4?1 4<34 44 e J (15S)ofl 3444 
*|*AiSl *14&ft 4?1 34 sfl£(12A. 13A)«H 3434 ^42)3.21 i)JM9 SH 44 ^4 A 1?)JL, £ 23H1 44vS 
44 2°1 43 34 3HH( 12 a, 13A)°1H3 2142] 34(RJ &4 «a^«>74) 2344. 

£ 23ft 4244. 43 3HE(12A, 13A)»fl 3434 M14S13.3 iHf^^S] &-k r„(i)(i=l, 2. 3. -)S 4 3-f . 

^71 51^2) ^tKR.) 2t£, 

r, xr,(l) / [r 1+ rjl)] 

s. ^<H^!4. 44, rvb 471 ^4 s8£(12A. 13A)4 471 ^£4 44 ^(lSS) 4 0 H 4°J^ ^)4.S-±2l ^j^-a^ 4 
4>d4. £ 4 A 1°HH£ 471 R B 2l aft 4 34 ^£°fl ?#2l 43344. 

£ 24fe 471 £ 2321 4 A j2l n l *ll2) 0 J "if- 44^4. 

£ 24t 43:44. sfl£(i2A,)4 44 e J (15S) 4°Hlfe r ,4 ^14A±7> 4°Js)4. 4^1 S^S 

3l)E(12A,)4 34S14 M14S1S.4 4 °J3 °W<1± r h (l)(r fc (l)> r,)ft 4?1 nfl^l. 4?1 s^e 2flH(12A)«>flAi2l S14 
21 *144(R h )2l ^4 4«3ES 471 r ,2l a<Hl 44«fl^!4(R B =r ,) . 

°1S°11 «1*H, a 0 > 71 ^ejE BHH(12A,)4 BflJE.(12A,) 4<^]2l M|^^4(r 0 )21 44 4?1 r*(l)S| 4*i4£ ^l^^ 

ES. 471 m4°H, 471 4Ha2A>. 12A,)"H^SJ 21421 ^44(R a . 

R» = r 2 x r „(2) / [r J+ r„(2)] 

R* = r 3 x r .(3) / [r 3+ rJ3)] 
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5. ^ol^!4. 4*J, r,„(2) - r„ + r 3 , r to (3) = r 23 + n°14 . , £ UaH<HH£t ^7} ^ ^ r^s) ^7} ^oj 

&4 * 0 i*W*m, ^y) r 2 gj r 3 B] a^a* -543*4. 

51 25£r °1*1*> *\%SL± r 2 3i r 3 3 ^3 ^ ^^4. 

^ 25 Ras = R» = R*(=1.0 xi0 5 &)£] d J^4tt 3^°) *]%\9.± r 2 ^ r 3 3 #7] r ^ 

*v-^Ai 44^4. oi^cH) cfl§>^, ?^ £ 53] dl-8-sH, A cM n, n. n4 ^ ^eflsi 

3*il44\!!4. 

£ 251- #2:43, A cM iIMM* r 23 3 £ 1^H4 ^2fl7l#45l ^°JA1^ 5i *>xl^ i vfl-f^^ ^9 

a°l #£43. * 0 J*1^ f^*4. ojj^^Ai^]^ go} TFT-CMOS #*H*lfe-, ^713 ^oj^o] jg.^ 

-34*11*14, & -ant 6 ]hr> &*ii# jm-*!^ 4a« ^ si*k 

[*11 8 -S*H] 

£ 26£ £ ^3 8 Ha]°H SI* £ 223 ^»1H4 *UKfi.± r, r B 3 T^H* 44v54. 

£ 26* 443 ^3.40=, ^ %)(i 5S )<i $^3 *S3(rp,, rp 2 , rp 3 , 

£ ol^^jjL, * 0 >7} f^^el^ sfl^Crp,)^ 7 J<>14 Li , W,t oj^zf ^<y4?l) , #7] f *l)€(rp 2 ) 

€: 7 J°14 L 2 . J|ol w 2 , A cM Wrp 3 )£ ^ 0 ]4 L 3> W 3 * 5Hr4. 

<HHfe, A o^l ^(15S)4 ^71 *HH(12A,--12A03 S^IS*!)^*) , A o v ?l zjo] L, . L 2 , L 3 ^ 

ojo^, A j. 7l ^ Wi Wz Wj oj S ^ q. sj^ofl ojsj s^sjj, ^4. & ^HHH^e A cM ^ W.. w,. 
Ml 4 -t*]*!^ <«(rp,-rpb)6l as] £ 25^1 ^^>£^ ^^*>4. 

n 9 

5. 27a^ & ^"^^ ^ 9 ^o|o| ^tt A o^l ^^A±(r,-r n )5l 44^4. 

S. 27at A ^7l ^^>.9.4:(r,)^ ti J:^^ ^ ^1^^^ 4 0 liH(D lai DOS. ol^a]x)j7 ( ^ 7 ]^. 

^(r 3 )^ *H ^S^^^ 4°l-2-^(D 3a , DO^ °1^^14. & ^AHH^fe £ 25^1^1 -S«8« 

St r t . r 2 , r 3 2] £ 28a 5 51 28b^l 4^\S 4^ ^ A ^l ^« A 1^4. 

^ 28b^) ^7>S]^£5.^E-1 £ ^ 51*0], £ 28a^ ^£ 4°)^H 27fl^ Tfloln zjo] 7 > L°J TFT, U J TFT 2 » *S 

x J^t> ^Jl, TFT, ^4 TFT z °fl A i *m % W 2 # ^^^0.^, ^^$] ^^4. 

S. 27b^r 5. 27a ^St] <Q ^^o]j L> ^^5]^ TFT 4°1-S-H^ t^l- ^^1^0.5.^ «s>^ ^^2] ^£ 

^1^J4. 

10 ^a^H] 

£. 29a S £ 29b & «e v ^^ 4 10 ^M^l ^7] ^ (r, - r D ) 5] ^ A d# 44^4. 

H 29b^ ^7>5]5.£# #^4^ , * <8MoMX|fe. A o v 7) ^%>.a.if- 4^1-iH^ ^li^^cH] 6|4 ^^^l^lJl SoL, £ 
29a«Hl 44^ 4^ 4°1^H TFT 5)- p^fl^ TFT* ^^rt> 5^4. ©1^* ^^ofl 

A 1^r, TFT 5] ^Al ^«a-5l ^^<Hl 4^ 4^)^H ^3 ;c4^l^ ^ 814. 

*7l ^^g.^(r,-r n )5- A 1 . £ 30i 44^1 ^^f- 7flo)E ^^oj TFT f. 40]^.^ 4-§-4^ 7 A± 4^4 

4. 
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1*71] 

(1) 71 « ^H^x^S] *fl£* 0 V*H %6\*\ t 

^7} 71 « 4 1 4 1 A o V 7l ^ 1 ^ ^ 2 tg^n, #7] 4 1 AJ-7] 

A o v 7l ^<S^ 71 « tfofl A oM §el*Jel^ 5fl^!-i: gjE^- 3<a«rt- 43*}^ £34, 

A cM ^<?1^ Aj-efl *l°lS 33" *f|€* A cM *«°1S «^ tffl€°l A cM *fl 1 7K5L<g<*# £j£^ ^^ 2K 

A o v 7i 4 1 ^^mi ^ #7] m-a A j-7i *i 1 <3<*<>i] s^s*}^ s^si-^ ^4, 

s. -o-}^- ^"71 (1)4 7]4$ ^*Q*\±^sn 4E£»Z*8. 

(3) A o V 7j t^SlS ^o^Kr A cM 4 I H 4 2 <8*W A J"7l 4 1 *<^^ i?^>oL, 
A J71 *fi 2 7KS<8«H JE#Aj£ Aj-7) ! ^] 2 ^^ofl ^71 4 1 *M*Hr J§-A)ofl 

5# *Hr A o V 7) (2) oj 7lxfl^ ^HVHqflx} ± E^ . 

(4) 5Et>, A o^l 7fl°m 3^ ^M-i- % ^Hr #3 3 >8-7l tiflAj sflia^ %^«l-fe ?^i42£ S^ll, A J"7l 7l# 

A oH] A J"7l 7])o]H s^-g. 9J£ ^ ^ojHj-^ ^^2f, AV 7l ^ojsj. -oj A o V 7-l ^ 2 7}^^|. }ct A l ^1^ ^ 

^ A ^}^ ^^-f , A o>7l Xfl 2 7>a«8^* lt^>fe A J"7l 7fl^-^oflA^ A 0 V 7 ] ^ 2 7^3* xflTl^ 

^^^.3L 5# ^^^.5. 5>^- A 0 >71 (1) vflxj (3) oj- sfi+cHl 7]^M «>Bj.H ^^^21 JflS*^ . 

(5) A o V 7l tiflAj 5fl ^^. A o > 7 ] ^(gHV A^oJ A}. 7l ^)^o] ^AJS]^ Aj^SlB}, Aj-^ W |] Aj ^ Aj 

^^51 ^71 xfl 2 7fiJL^^^ S^]-^ §^8^4^ SHI, A o V 7l ^ojpj- a o Vo|] t^e §oJd^ aJ-^ c^e ;gcgu}-oj 

A o V 7l aflAj Sl^^fe A o V 7) 1934 *H A J"7l 7fl^# t #A)7l^ Cf^. 7fl^^f- ^ A j§V^ 
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7)91^ 471 sib ^ 6 J44 sflisl'H. A J-7l iflJfS)5.t ^4fe- 44ssIxiiE^2] 43], 04^.21 §-xi]f 
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